Zinc blocks apical membrane anion exchange in gallbladder epithelium.
The effect of Zn2+ on Cl- transport across the apical membrane of Necturus gallbladder epithelium was studied with intracellular conventional and Cl(-)-selective microelectrodes and measurements of apparent base secretion. Most studies were done on tissues incubated in HEPES-buffered solutions; intracellular adenosine 3',5'-cyclic monophosphate (cAMP) levels were elevated by adding to the serosal bathing medium either theophylline or dibutyryl cAMP. Under these conditions, Zn2+ (added to mucosal solution) had no effect on membrane voltages, apparent cell membrane resistance ratio, or rapid depolarization induced by reducing mucosal solution [Cl-]. However, Zn2+ reduced the rate of cell membrane repolarization during exposure to the low-Cl- solution and decreased significantly the rate of fall of intracellular Cl- activity (alpha Cli) elicited by lowering mucosal solution [Cl-]. Both effects were time dependent, became significant after 10 min, and were slowly reversible. In tissues not stimulated by cAMP and incubated in a HCO3-CO2-buffered solution, Zn2+ also reduced the rate of fall of alpha Cli on lowering mucosal solution [Cl-]. Base secretion from cells to mucosal solution was assessed from changes in mucosal pH on stopping superfusion with a poorly buffered (1 mM HEPES) medium in the presence of 1 mM amiloride or a Na(+)-free medium, without cAMP stimulation. Exposure to Zn2+ reduced the alkalinization observed with both protocols. We conclude that Zn2+ has no effect on apical membrane Cl- conductance stimulated by cAMP and inhibits Cl(-)-HCO3- exchange. The slow onset and reversal of the effects suggests slow binding of Zn2+, a covalent modification of the exchanger, or an effect requiring Zn2+ transport to the cell interior.